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砕したものとした． 以降，この粉末を 0.4mm粉末，




グミルでの粉砕量は 1バッチあたり 800 gとした．














ファー溶液 2 mlに対し，杉粉砕粉末を 2 w/v%，セ
ルラーゼ酵素の明治製菓ファルマ製メイセラーゼを
0.1 wt%混合し，恒温振とう装置を用いて反応温度


















表 1 ハンマーミル粉砕における粉砕エネルギー 
メッシュ径 粉砕エネルギー MJ/kg 
φ1.6 mm 0.33 
φ1.2 mm 0.49 
φ0.6 mm 1.26 
φ0.4 mm 1.28 
 
表２ ハンマーミル粉砕後の粉末の見かけの密度 
メッシュ径 見かけの密度 kg/L 
φ1.6 mm 0.15 
φ1.2 mm 0.16 
φ0.6 mm 0.18 




シュを通過させた 1.6 mm粉末では 0.33 MJ/kgであ
ったものが，φ0.4 mmのメッシュを通過させた 0.4 
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粉末の粉砕において他の 0.6 mm粉末，1.2 mm粉末，
1.6 mm粉末，より数ポイント高いセルラーゼ糖化率
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Study on Energy Saving Pulverization of a Vibration Mill Using Ring Media by 
Limiting Initial Powder Size
Takehiko Takahashi1, Hitoshi Agematu2, and Yoshio Hamano3 
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University  
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In this study, in order to reduce the pulverizing energy of the lignocellosic biomass in a vibration mill using ring media, we investigated the effect 
of pulverization on the reduction on initial powder size of Japanese cedar. The Japanese cedar coarse powder used for the pulverization test was 
finely pulverized using a hammer mill to pass a filter that has a mesh of between 0.4 to 1.6 mm in diameter. As a result, it was confirmed that the 
bulk density of pulverized powder drastically increased in the case of coarse powder passed through the 0.4 mm mesh size. Compared with other 
pulverization conditions, this increase in bulk density of pulverized powder was the result of a 20-minute shorter pulverization time required for 
increasing bulk density. The pulverization time required to reach the enzymatic saccharification efficiency over 60% shortened. Moreover, it was 
understood that the total pulverizing energy could be reduced by taking into consideration the pulverizing energy in the hammer mill.
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